6. The higher the temperature becomes, the more intense
vibrations become and the lower the mobility becomes
Since these vibrations are small at moderate temperc
tures, the effect of temperature on mobility does n<
change greatly over the normal operating temperature
most semiconductor devices. For intrinsic germaniun
silicon, temperature has a greater effect on carrier
concentration than it has on mobility.

D.  Diffusion currents

1 .  It has been determined that if a voltage is applied
piece of semiconductor material, the holes move to t
negative terminal and the electrons to the positive
terminal.  The combined effect of this motion of ho]
and electrons constitutes a current.

2.  It is possible for a current to flow in a semiconduc
even in the absence of an applied voltge if a concer
tration gradient exists in the material.  A concen-
tration gradient occurs when the concentration of or
type of carrier is greater in one part of a semicon-
ductor than it is in some other part.

3.  When a concentration gradient of carriers (either he
or free electrons) exists in a material, the carrier
tend to move from the region of higher concentratior
the region of lower concentration.  The carriers are
said to diffuse from the region of high concentratic
and the current produced by this movement of charge
diffusion current.

4.  Consider a small bar of P-type semiconductor materia
which the charges are evenly distributed along the
length of the bar.  The concentration of holes and f
electrons are in equilibrium and no gradient exists.
Suppose that a large number of electrons (minority
carriers) is injected at one end of the bar.  (How t
is accompolished will be discussed in PN Junction
theory.)  These added minority carriers cause a high
concentration of electrons at the end where they are
injected than in the rest of the bar.  Hence, an ele
tron gradient exists.  The excess electrons will dif
toward the other end of the bar, attempting to come
uniform distribution throughout the bar.  Their moti
results in a diffusion current.  The rate at which t
electrons diffuse, and hence, the diffusion current
depends on the value of the gradient and on the mobi
of the electrons.

54ectron pairs recombine, the material is said to 1
